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Abstract 

Binarization is the preliminary process of Document Image Analysis and Processing. Image binarization is 

performed through Local and Global threshold methods. In this paper local thresholding method Nilblack method 

with post processing was implemented. The Nilblack algorithm was implemented using Matlab and tested with a 

sample of ground tooth images selected from TOBACCO research database. 
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1. Introduction 

Image binarization is the process of turning a greyscale image to a black and white image. In a grey-scale image, a 

pixel can take on 256 different intensity values while in binary image each pixel is assigned to be either black or 

white. This conversion from grey-scale to black and white is performed by applying a threshold value to the image. 

Representation of documents in binary form is essential for further processing like finding texts, lines, graphics, 

logos etc. It is the primary step of document image analysis and processing research. Binarization is performed 

through global or local threshold values. In global approach single threshold value is applied for entire image while 

local thresholding apply different threshold values to different regions of images. A critical component in the 

binarization process is choosing a correct value for the threshold. If the threshold is set too low, then the resulting 

binary image will primarily be comprised of white pixels. Conversely, if the threshold is set too high, the resulting 

image will feature a large number of undesired black pixels. Thus, the threshold must be selected carefully to ensure 

the data information is preserved. Here, the section 2 has an over view of global and local thresholding methods and 

Tobacco research database. In section 3 about Nilblack method with post processing step.  In section 4 Matlab 

implementation results for Nilblack method with post processing. Finally we have concluded with     session 5. 

2 .Local and Global Thresholding 

In Global Thresholding method a single threshold value is calculated for the whole image. Pixels with a grey scale 

level under the threshold level are labelled as print, pixels with a grey scale level above the threshold level are 
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labelled as background. Among many global thresholding methods, Otsu’s method is one among the best method, 

based on an analysis of the grey scale level histogram of the whole image and selects an optimal threshold according to 

the discriminant theory. The computation of Otsu’s method is fast and simple and efficient for large images. But, for 

images with uneven illuminations, the method cannot separate objects from their backgrounds effectively. In Local 

thresholding to calculate the threshold for a window as being the mean value of the maximum and minimum values 

within the window. Another local method uses gradient. Pixels are identified in, or very close to, areas where sharp 

changes (edges) exist in the grey level image. The areas with sharp edges are then checked for evidence labelling 

them as either text or background. Tobacco800, composed of 1290 document images, is a realistic database for 

document image analysis and retrieval as these documents were collected and scanned using a wide variety of 

equipment over time. In addition, a significant percentage of Tobacco800 are consecutively numbered multi-page 

business documents, making it a valuable tested for various content-based document retrieval approaches. 

Resolutions of documents in Tobacco800 vary significantly from 150 to 300 DPI and the dimensions of images 

range from 1200 by 1600 to 2500 by 3200 pixels. 

3. Nilblack Method 

Nilblack’s method is based on the calculation of the local mean and of the local standard deviation. The threshold T 

at pixel (x, y) is determined by the following equation:  

T (x, y) = m(x, y) + k · s(x, y) 

where m(x, y) and s(x, y) are respectively the average of a local area and the standard deviation values. The size of the 

neighbourhood should be small enough to preserve local details, but at the same time large enough to suppress noise. 

The value of k is used to determine how much of the total print object boundary is taken as a part of the given object. 

This method can distinguish the object from the background effectively in the areas close to the objects. But it cannot 

suppress background noise situated far away from the objects. Thus, if the objects are sparse in an image, a lot of 

background noise will be left. Suggested using the grey-level values at high gradient regions as known data to 

interpolate the threshold surface of image document texture features. The post processing step a threshold surface is 

constructed by finding the edge points of the smoothed image. The gradient magnitude image is computed and thinned 

to one pixel-wide line to identify edge points. An iterative interpolation process is employed to get a smooth surface 

passing through the edge points. The image is threshold by the constructed surface. In an iterative interpolation 

process, the interpolated surface is set at image grey scale at the edge points and 0 at the other points. Then the 

interpolation residual R(x, y) and new pixel value Pn+1(x, y) at iteration (n + 1) are calculated. The iteration will stop 

when the residual R(x, y) is lower than a small number. The residual Rn(x, y) at the nth iteration and the new pixel 

value Pn+1(x, y) are defined as follows: 

R(x, y) = Pn(x, y+1) +Pn(x, y−1) +Pn (x−1, y) +Pn(x+1, y) −4Pn(x, y)   --   a 

Pn+1(x, y) = Pn(x, y) + (β · Rn(x, y) /4)           --   b 

Where 1 < β < 2 for fast convergence. Final false print objects are removed by the post processing step. 

4. Implementation  

Nilblack’s method calculates the thresholding value using the local average and the local standard deviation but 

because of the limitation caused by the window size of [15, 15], the information outside the window is not taken into 

account. Therefore large areas of noise cannot be separated from their useful object information. Experiments show 

that Nilblack’s method can separate the wide spaces from the sentences and remove the noise close to the words but 

cannot remove the noise far from the objects but if we are applying post processing to find the object boundary 

points for smoothing and averaging filter is applied to identify the edges available in the document image. 

 

Process flow: 
Document Image 

Nilblack’s Method 
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The binarization methods were tested on sample document images from Tobacco800 document images realistic 

database. We can see from the results that our implementation of fig 1. a, b,c retains most of the useful object 

information and suppresses the background noise effectively 

5. Conclusion 

In this paper, we have implemented nilblacks method with post processing step using matlab7.6 and tested random 

samples from the Tobacco800 database, for binarizing document images based on a criterion of iterative 

interpolation process. We have shown the result a sample, which is formulated in terms of contrast instead of grey 

values, is robust against noise variations. By testing the binarization system against various challenging document 

images, we have also demonstrated the effectiveness of nilblack method with post processing algorithm. 
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Results:  

1.a Grey Scale Image     1.b. Niblacks Method   1.c. post processing step   
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